Abstract
adaptive responses, immune processes could be required for repair of damage from cold 48 exposure, or the presence of cold-active pathogens may have selected for increased immune 49 activity following exposure to low temperatures (Sinclair et al., 2013) .
51
To begin to understand the functional significance of cold-induced immunity, we can 52 explore the effects of cold exposure on multiple components of the immune system. Measures of
Circulating haemocyte counts

115
To estimate CHC, we collected haemolymph (n = 10 per treatment) following MacMillan and 
PO activity
We collected haemolymph following MacMillan and Hughson (2014) and pooled haemolymph 122 from 8-10 flies under oil, for a final volume of 0.1 µL (n = 3-5 pooled samples per treatment).
123
We diluted the haemolymph in 10 µL of PBS, snap-froze the samples in liquid nitrogen, and 124 stored them at -80 °C until use. We measured PO activity spectrophotometrically using L-125 dihydroxyphenylalanine (L-DOPA; 4 mg/mL) as the substrate. We expressed phenoloxidase To examine the effect of cold exposure on realised immunity, we measured survival after topical 
Wounding response
Immediately after cold exposure, we pierced flies on the dorsal surface using a sterilized No. 000 166 insect pin ( Figure S1 ). We photographed the pierced area of ten flies from each treatment group 167 at 6, 12, and 24h post-cold-exposure. We then quantified melanisation by measuring the mean 168 gray value of the pierced area using Image J software. To compare piercing-induced 169 melanisation between cold-treated and control flies, we recorded the gray value of the pierced 170 area of treated and control flies at specific time points (0, 6, and 12 h and after cold exposure).
171
Darker colors with lower gray values indicated more piercing-induced melanisation. 
Fungal infection
174
We obtained the broadly entomopathogenic fungus Metarhizium anisopliae (strain 2575, USDA,
175
Ithaca, NY, USA) from Dr. Michael Bidochka (Brock University, St. Catharine's, ON, Canada).
176
Metarhizium anisopliae is commonly isolated from temperate soils and the overwintering 
Bacterial clearance
185
To compare the ability of control and cold-exposed flies to clear bacteria from the haemolymph, 
Results
198
Potential immunity 199
Acute, but not sustained, cold, significantly increased CHC compared to controls ( Fig. 1 ; Table   200 1). We did not detect any difference in PO activity among treatments (F 2,9 = 1.09, p = 0.38).
201
Expression of diptericin increased following acute cold, and expression of Turandot-A increased 202 relative to controls following both acute and sustained exposures ( Fig. 3 Neither acute nor sustained cold changed the susceptibility of flies to fungal infection ( Fig. 4; 208 Table 1 ). Only one uninfected control died over the course of the experiment in both the acute 209 and control treatments, and no mortality occurred in uninfected flies from the sustained cold 210 treatment; we did not detect any significant difference in survival among uninfected controls (sustained vs control: t 9 = 0.92, p = 0.38; acute vs control: t 9 = 0.11, p = 0.91). Wound-induced 212 cuticle darkening was unchanged by either treatment ( Fig. 5 All cold-exposed flies were in chill coma (MacMillan et al., 2015) , and these cold exposures 226 have measurable non-lethal fitness impacts (Marshall and Sinclair, 2010) , as well as 227 transcriptomic profiles that suggest that they are both stressful exposures (Zhang et al., 2011) .
228
However, because sustained cold exposure did not elicit an increase in immune activity, whereas 229 acute cold exposure increased potential immunity, it seems unlikely that cold-induced immune exposure. Flies were exposed to acute (-2 °C, 2 h) or sustained (-0.5 °C, 10 h) cold; n=10 per 380 treatment. Mean ± SEM is shown; asterisks indicate significant differences (p<0.05) between 381 cold-exposed and control flies (see Table 1 for statistics). asterisks indicate significant differences (p<0.05) between cold-exposed and control flies; 393 different lower-case letters indicate significant differences between flies exposed to acute and 394 sustained cold (see Table 1 for statistics). Table 1 for statistics). Table 1 Table S1 : Primers used to measure expression of genes related to Toll, IMD, and Jak/STAT pathways in Drosophila melanogaster using q-PCR. The reference gene is Rpl32.
Supplemental methods and results
Tm indicates the melting temperature. References are noted for primers derived from literature.
When designed in-house, Primer3 was used to design primers with amplicons of less than 250 bp long and GC content of 45-65% with no self-complementarity. Amplification efficiency of the primers was checked to be more than 95% using calibration curves of serially diluted concentration of the primers and the specificity of the primers was verified by PCR. [2]
Gene
TotA-1 5'-TGAGGAACGGGAGAGTATCG-3' 5'-GCCCTTCACACCTGGAGATA-3' 60 60
[2]
vir-1 5'-TGTGCCCATTGACCTATCCA-3' 5'-GATTACAGCTGGGTGCACAA-3' 62 60
[2] Figure S1 . Location of piercing for wound-induced melanisation. Flies were pierced in the right thoracic vertical cleft along the notopleural suture until it reached the humeral callus, as indicated by the black arrow.
